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Abstract 



PURPOSE:To make nearly parallel luminous flux incident on the pupil of an observer and to display an 
image by providing >=1 light source which can be intensity- modulated, a wavefront curvature 
modulating means, a luminous flux deflecting means, an optical path element, and >«1 lens. 
CONSTITUTION:A data processing and control part 10 calculates display Image data from position and 
shape information, lighting conditions, and view point position information on a display object in a virtual 
space to generate intensity modulating signals for light sources 1 1 - 13 of the primary colors, a control 
signal for a wavefront curvature modulating means 19, and a synchronizing signal for a luminous flux 
deflecting means 20. Projection light beams from the light sources are collimated by a collimator lens 
14 into pieces of parallel luminous flux, which are multiplexed by wavelength selective mirrors 15-17 
and made Incident on an optical fiber through a focusing lens 14. The projection light Is collimated by a 
collimator lens 14e into parallel luminous flux, the wavefront curvature modulating means 19 modulates 
the luminous flux wavefront curvature by utilizing the deformation of the convex surface shape of a 
piezoelectric plate, and a luminous flux deflecting means makes the luminous flux incident while 
varying the angle of incidence on the pupil of the observer through the three lenses and polygon mirror. 
At this time, the observer is given an optional natural feeling of stereoscopy. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial AppUcation] 

tiiis invention relates to the image display equipment which is the wide field of view and can also give a natural three- 
dunensional visual sense. 
[Description of the Prior Art] 

^™ "ii^'if ^""^'^^y '"'^Se display equipment, usually, highly minute CRT is used and it is used for the display 
ot CG, CAD, and vanous simulation results. By progress of image-data-processing technology, display quahty of 
image is very good, for example, thing does not exist in an automobile design, a townscape check, etc., but ** also 
generates unage data by computer based on a design data etc., and a realistic display is possible for it. Moreover the 
vanous proposals also of the means which makes a three dimentional display possible by giving binocular parallax are 
made. For example, the picture for the object for left eyes and right eyes can be displayed by turns on CRT an 
observer's liquid crystal shutter in sight can be opened and closed synchronizing with it, and binocular parallax can be 
given. 

[Problem(s) to be Solved by the Invention] 

However, with the above-mentioned technology, there is a fault that an absolute-size display cannot be performed in 
many display objects. In designs, such as furniture and an automobile, a townscape check, etc., a fractional dimension 
also essentially becomes important in accordance with the color of a display, and texture. Usually, the size of CRT is 
several 10cm and the absolute-size display of the aforementioned object is impossible. Although the absolute-size 
display of a less than several m object will be possible if a projection screen etc. is used, equipment is enlarged and 
will become very expensive. 

On the other hand, there is a problem also about a 3-dimensional three dimentional display. 
Since the object positions (=CRT tubular surface) decided by the object position decided by binocular parallax and 
focus regulation differ, there is an unnatural feeling, and defatigation of an observer is also large. In addition, it is 
inadequate also in respect of the wide field of view required for a natural stereoscopic vision difference, and the 
limitation was in the performance as 3-dimensional three-dimentional-display equipment. 

The place which is made in order that this invention may solve the trouble mentioned above, compounds the same flux 
of light as carrying out incidence to an observer's pupil when a display object exists really, is characterized by giving a 
visual sense by irradiating an observer's eyeball, and is made into the purpose is to offer the small image display 
equipment which is the wide field of view and gives a natural cubic effect. 
[The means for solving a technical problem] 

In order to attain this purpose the image display equipment of this invention the one or more Hght sources in which 
mtensity modulation is possible, and abbreviation which fabricated this Ught source output and was obtained - with a 
wave-fi-ont curvature modulation means to modulate the wave-fi-ont curvature of the parallel flux of Hght The flux of 
hght deflection means which deflect the propagation direction of the flux of light, and the optical-path element which 
enables the flux of hght to spread between the aforementioned components, the abbreviation 1 each of the degree of 
incident angle, wave-fi-ont curvature, and intensity was modulated by each aforementioned component of whose ~ it 
has the optical system for making the parallel flux of light into a desired Ught beam configuration, and carrying out 
mcidence to an observer's pupil 
[Function] 

the output light from the light source with which intensity modulation of the image display equipment of this invention 
wtuch has the above-mentioned composition was carried out - abbreviation - it fabricates to the parallel flux of light 
and by the wave-front curvature modulation means, it is set as the value of a request of the wave-front curvature of the 
aforementioned flux of light, and mcidence is carried out to an observer's pupil At this time, an observer acquires a 
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visual sense as if the luminescent spot was in a distance equal to wave-front radius of curvature on the direction 
extension wire of flux of light incidence. If optical intensity and wave-front curvature are modulated at the same time it 
sweeps the degree of incident angle to the pupil of the aforementioned flux of light by flux of light deflection means 
arbitrary natural solid visual senses can be given to an observer. 
[Example] 

Hereafter, one example which materialized this invention is explained with reference to a drawing. 
Views 1 are the whole image display equipment block diagram of this example, and a block diagram of 2nd [ ** 1 view 
wave-front curvature modulation means, and a view 3 is a block diagram of flux of light deflection means 
Composition and an operation are explained according to a drawing. In data processing and a control section 10 
display image data are calculated from the position configuration information on the three-dimensional display object 
m a virtual space, and lightmg conditions and view positional information, and the intensity-modulation signal over the 
R light source 11, the G light source 12, and iUuminant B and the confrol signal to a wave-front curvature modulation 
means, the synchromzing signal to flux of light deflection means, etc. are generated. The algorithm of these various 
calculation is regularly used in the CG field, and omits explanation here. After the outgoing radiation light from R G 
and B each light sources 11, 12, and 13 is fabricated by the abbreviation parallel flux of light with collimate lenses 14a- 
14c, It is multiplexed by the wavelength-selection nature mirrors 15, 16, and 17, and incidence of it is carried out to an 
optical fiber 18 by focal lens 14d. the outgoing radiation light from the other end of this optical fiber 18 ~ collimate 
lens 14e - abbreviation - it is changed into the parallel flux of light, and incidence is carried out to the wave-front 
curvature modulation means 19 With this wave-front curvature modulation means 19, a modulation is added to the 
wave-front curvature (** parallelism) of the aforementioned incoming beams according to the aforementioned data 
processmg and the confrol signal from a confrol section 10. The aforementioned wave-front curvature modulation 
means 19 consists of a piezo-electiic board 51 attached in the holder 50, and elecfrodes 52a and 52b (the reflective film 
53 and laminating). If control signal voltage is impressed to Elecfrodes 52a and b, the piezo-elecfric board 51 by which 
polarization was carried out suitably will deform in the shape of a convex. Consequently, the wave-front curvatiire of 
the flux of light changes before and after the reflection in the reflective fihn 53. 

Incidence of the outgoing beam from the aforementioned wave-front curvatiire modulation means is carried out to the 
flux of light deflection means 20. The flux of light is irradiated in the flux of light deflection means 20, changing an 
mcident angle to an observer's pupil by three lens 101 a-c and the polygon mirror 102. Flux of light deflection means 
afready carry out lot installation (illusfration ellipsis), and are swept two-dimensional. 

2 system successive installation possession of the above optical system is carried out, and the flux of light is supplied 
to an observer's both eyes. 

fri addition, about each component of the above-mentioned example, various kinds of deformation is possible. If the 
light source is made into the shape of-dimensional [ 1 ] or two-dimensional array, corresponding to it, simplification or 
improvement in the speed of -dimensional[ 1 ]-izing etc. is possible for flux of light deflection means. As a wave-front 
curvatiire modulation means, if a low speed is permitted, a moving lens can be used. Moreover, when improvement in 
the speed is more required, the waveguide of a refractive-index distiibution pattern is formed with material with the 
elecfro-optical efifect, and form of modulating the refractive-index disfribution configuration with an electric means can 
also be adopted. On the other hand, as flux of light deflection means, use of acousto-optic-effect deflecting system is 
also possible. 
[Effect of the Invention] 

Since it has the composition of having prepared a wave-front curvatiire modulation means and flux of light deflection 
means into tiie optical patii from the light source in which intensity modulation is possible to an observer according to 
this invention so that clearly from having explained in full detail above, the flux of light with the same intensity as the 
case where a display body exists really, the direction of incidence, and wave-front curvature can be directiy irradiated 
to an observer's pupil through optical system, therefore a very natiiral three-dimensional visual sense can be given to an 
observer by the wide field of view. 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] Image display equipment characterized by providing the following The one or more light sources in which 
mtensity modulation is possible abbreviation which fabricated this light source output and was obtained - a wave-front 
curvature modulation means to modulate the wave-front curvature of the parallel flux of light Flux of Hght deflection 
means which deflect the propagation direction of the flux of light abbreviation each of the degree of incident angle 
wave-front curvature, and intensity was modulated by whose optical-path element which enables the flux of light to 
spread between the aforementioned components and each aforementioned component - the optical system for making 
ttie parallel flux of hght mto a desired light beam configuration, and carrying out incidence to an observer's pupil 
lUaim 2] The aforementioned flux of hght deflection means are image formation equipment given in the 1st term 
charactenzed by the ability to deviate two-dimensional. 

[Claim 3] It is image display equipment given in the 1st term characterized by the ability to carry out the abbreviation 
rectangular cross of the aforementioned flux of light deflection means in the aforementioned light source array 
direction, and deviate [ for the aforementioned light source to be one-dimensional array-Uke, and ] to one dimension 
[Claim 4] Image display equipment given in either the 1st term which makes a bundle the aforementioned wave-front 
curvature modulation means and flux of light deflection means, and is characterized by connecting between these and 
the aforementioned light sources by the optical fiber, or the 3rd term. 

[Claim 5] The aforementioned wave-front curvature modulation means is image display equipment given in either the 
.1st term characterized by being an adjustable focal mirror using piezoelectric material, or the 4th term. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The example which materialized this invention up to the view 3 is shown from a view 1, a view 1 is the whole 
equipment block diagram, a view 2 is a block diagram of a wave-front curvature modulation means, and a view 3 is a 

block diagram of flux of light deflection means. 

10 [ - G light source, 13 / .. Illuminant B, 14 / .. A lens, 15-17 / .. A wavelength-selection nature mirror, 18 / An 
optical fiber, 1 9 / .. A wave-front curvature modulation means 20 / .. Flux of light deflection means 1 Data 
processing and a control section, 1 1 .. R light source, 12 
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